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The alloys contain Fe 0.5-3, Ni 0.4-2, p 

0.01-0.5, and Sn 0.15-1.5%. The alloys contain uniformly 
dispersed Ni~P, Fe-P, and 

Ni-Sn compds., show good elec. cond. and high strength, 
and can be manufd. at a low cost. A Cu alloy ingot contg. 
Fe 0.70, Ni 0.62, P 0.06, and Sn 

0.21%, prepd. by melting and casting in air was hot rolled, surface 
ground, and repeatedly cold rolled and process annealed with finishing 
draft 37% to give a sheet 0.25 mm thick. The sheet showed Vickers 
hardness 154 and elec. cond. 48% IACS, vs. 172, and 50% IACS for a 
similarly prepd. sheet of conventional C19500. 
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Specification 

1. Title of Invention 
Copper Alloy 

2. Claim(s) 

1 . A copper alloy, characterized by containing the following components at the following 
weight %: Fe at 0.5 to 3%; Ni at 0.4 to 2%; P at 0.01 to 0.5%; Sn at 0.15 to 1.5%; Cu at 
the remaining portion; an inevitable impurity at the remaining portion. 

2. A copper alloy, as disclosed in Claim 1, characterized in that one or two or more 
components selected from the following components at the following weight % are 
contained in the aforementioned components: Mg at 0.1 to 1%; Mn at 0.01 to 0.6%; Si at 
0.01 to 0.6%; Zn at 0.01 to 0.1%; B at 0.01 to 0.1%; Cr at 0.01 to 1.0%; Zr at 0.01 to 
0.3%; that the total of the components contained is 0.01 to 1.5%. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to copper alloys that are used for electronic device 
materials, mainly semiconductor leas frame materials. 
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[Prior Art] 

As for semiconductor lead frame materials, Fe-Ni alloy 42 is usually used. Along 
with the increase in the density of integrated circuits, copper alloy 195 has been widely 
used. 

[Problem of Prior Art to Be Addressed] 

However, alloy 42 involves in a higher cost and has lower heat diffusion 
performance that is required due to the recent increased density and integration. On the 
other hand, copper alloys with high heat diffusion performance, such as alloy 194 at a 
lower cost, demonstrate insufficient mechanical strength. Alloy 195 with relatively high 
strength involves a higher cost because it contains Co. 

[Measures to Solve the Problem] 

The present invention is produced so as to eliminate the disadvantages of alloy 42 
and the copper alloys. It offers a copper alloy with high strength and a heat diffusion 
performance equivalent to that of alloy 195 because of the elements at lower costs. 

As for copper alloys that are mainly formed by a solid-solution hardening means, 
such as alloy 194, cannot easily achieve high strength and high conductivity, which are 
opposite properties. In order to achieve both properties, it is necessary to use an age 
hardening method, a composite forming method and a compound disperse-reinforce 
method. However, with the age hardening and composite forming methods, a lower price 
cannot be achieved. 
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More specifically, the invention uses the compound disperse-reinforce method. 
The amount of Fe, Ni, Sn and P is defined such that the minimum amount necessary for 
forming inter-metal compounds is the lower limit and that the amount that does not 
significantly lose the conductivity is the upper limit. Mg, Mn and Si have an effect to 
enhance the formation of inter-metal compounds and a deoxidizer effect. Zn is used for 
controlling exfoliation due to a formation of a diffusion layer when a solder plating is 
applied, other than for deoxidizer effect. B, Cr and Zr are used for improving the heat 
resistance and the strength. 

[Effect] 

According to the invention, inter-metal compounds such as Ni-P, Fe-P and Ni-Sn 
are evenly dispersed and formed in the texture by adding the additive elements such as 
Fe, Ni, Sn and P. While the lowering of the conductivity is controlled, improved strength 
for the alloy is achieved. 

[Embodiment] 

The invention is described hereinbelow in detail with reference to the 
embodiments. 

Embodiments 1 to 6 and Comparative examples 1 to 5 

Each sample to obtain each drawn material as indicated in Table 1 is produced in 
a high frequency oven in the atmospheric air by a melting means. After the obtained cast 
lump has been drawn by a hot rolling. After this, a surface shaving is applied on the front 
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and back surfaces. A cold rolling and an annealing are repeatedly applied. A drawn 
material at a 37% final draw ratio at a 0.25 mm thickness is obtained at each embodiment 
and each comparative example. 

The components of the obtained material are analyzed. The properties are also 
examined. The results are indicated in Table 1 . 



Table 1 
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According to the results in Table 1, the alloys of the invention demonstrate a 40 to 
48% IACS conductivity and a 154 to 181 hardness. Sufficient properties equivalent to 
those of prior art alloy as in Comparative Example 4 are presented. The alloys of the 
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invention can be also used as substitutes for prior art alloy as in Comparative example 5 
at a lower price. They are extremely useful as semiconductor lead frame materials. 

On the other hand, as in Comparative Examples 1 and 2, which have amounts of 
contained Fe, Sn and P beyond those of the alloy of the invention, the former one and the 
latter one demonstrate extremely low strength and extremely low conductivity, 
respectively. As a result, both of them are not suited for the target use. 

The alloy of the invention is mainly used for semiconductor lead frames. Since it 
has strength equivalent to conventional phosphoric bronze, conductivity several times 
higher, and is composed of components at a lower cost, it is also extremely useful as 
electronic device materials such as connectors. 

[Advantageous Result of the Invention] 

As is clear as in the description and the embodiments, according to the invention, 
a semiconductor lead frame material with components at a lower cost, excellent 
conductivity equivalent to that of prior art alloys, and with high strength is obtained. 
Significant industrial advantages in the use are achieved. 
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